Abstract
Introduction

20
A repairable system is a system which, after failing to perform one or more of its functions 21 satisfactorily, can be restored to fully satisfactory performance by any method, rather than the 22 replacement of the entire system (Ascher and Feingold, 1984) . Repair models developed upon 23 successive inter-failure times have been employed in many applications such as the optimisation of 24 ACCEPTED MANUSCRIPT 2 maintenance policies, decision making and whole life cycle cost analysis. With different repair levels, 25 repair can be broken down into three categories (Yamez et al, 2002) : perfect repair, normal repair and 26 minimal repair. A perfect repair can restore a system to an "as good as new" state, a normal repair is 27 assumed to bring the system to any condition, and a minimal repair, or imperfect repair, can restore the 28 system to the exact state it was before failure. Example models for perfect, normal, and minimal repair 29 are renewal process (RP) models or homogeneous Poisson process (HPP) models, generalised renewal 30 processes, and non-homogeneous Poisson process (NHPP) models, respectively. On the basis of the 31 relationship between failure intensities and time, repair models fall into three categories: models with a 32 constant failure intensity (e.g. HPP models), models with an operating-time dependent failure intensity 33 (e.g. NHPP models) and models with a repair-time dependent failure intensity (e.g. geometric processes 34 (GP) models (Lam, 1988) ). 35 In reality, the survival times of a system after each repair can become shorter and shorter due to 36 various reasons such as ageing and deterioration. The working times and repair times can be modeled by 37 geometric processes as many authors have studied (Lam, 1988 Definition 1 Assume ξ , η are two random variables. For arbitrary real number α , there is
then ξ is called stochastically bigger than η . Similarly, if
then ξ is called stochastically smaller than η .
84
Definition 2 (Lam, 1988 The following assumptions are assumed to hold in what follows.
93
A. At time t=0, the system is new.
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B. The system starts to work at time t=0, and it is maintained by a repairman. The repairman takes his 95 first vacation after the system has started. After his vacation ends, there will be two situations.
96
(a) If the system has failed and is waiting for repair, the repairman will repair it. He will then take 97 his second vacation after the repair is completed.
98
(b) If the system is still working, the repairman will take his second vacation. This operating policy 99 continues until a replacement takes place. , respectively, where 165 We assume that the cumulative distribution functions of n X , n Y , i n Z , and n V are 
Special cases
There exists an optimal N* that maximizes the value P(N). 
223
• We can see that the optimum N* is sensitive to a small change of parameter a when a is smaller 224 than 1.1: the optimum N* change from 17 to 9. The optimum N* becomes stable when a is 225 larger than 1.1: it changes from 8 to 7 when a changes from 1.11 to 1.21. The N* remains even 226 more stable when a is larger than 1.21.
227
• The expected long-run profit per unit time for smaller a, for example, changing from 1.01 to 228 1.05, changes faster than that for larger a. As we can image, smaller a's are more profitable than 229 larger a's. This is because they require fewer replacements and earn greater profit. 
Conclusions
Searching an optimal replacement point for a system maintained by a repairman with multiple vocations 236 is of interest and importance. This paper derived the expected long-run profit per unit time for such a 237 system. We also considered a special scenario where the working times, real repair times, and vacation 
